Primary Objective
• To identify the changes in diffusion MRI that correlate with response to therapy.
Secondary Objective
• Correlate changes in serum CK18Asp396 (a marker of apoptosis) with functional diffusion maps and treatment response.
• Correlate changes in biochemical markers of bone turnover with functional diffusion maps and treatment response.
BACKGROUND

Metastatic Hormone Refractory Prostate Cancer
It is estimated that in 2006, 27,350 men in the United States will die of castration resistant prostate cancer. 1 Based on prolongation of survival demonstrated in two randomized phase III trials, systemic chemotherapy with docetaxel has been established as standard of care for treatment of this patient population. 2, 3 However, improvement in survival is modest and docetaxel-based therapy has no curative potential in this setting. 2, 3 Thus, investigation of new systemic therapy is a medical necessity.
One of the recognized difficulties in investigating new systemic treatments for metastatic prostate cancer is the inability to accurately and objectively assess response to therapy. This results from the fact that bone is the predominant site of disease in 85-90% of men, 2, 3 and in the majority of cases, the only site of metastatic disease. Accurate assessment of baseline bone involvement and response in bone to treatment is difficult using standard imaging tools. Thus, currently, bone disease is considered unmeasurable by RECIST criteria. This has significantly hampered progress in therapy development for prostate cancer.
To overcome these limitations, PSA alterations have been explored as a potential response measure. Although a decline in PSA of at least 50% in response to therapy has become widely accepted as a screening tool for anti-tumor effect, 4 the use of PSA endpoints have not been prospectively validated in phase III trials as a surrogate measure of survival. Furthermore, as the therapeutic armamentarium available has increased to include novel agents and targeted therapy with mechanisms of action that differ from classic cytotoxic therapy, changes in PSA have proven to be an inadequate measure of meaningful clinical response. 5, 6 Thus, technology that could reliably and accurately measure anti-tumor effect in bone would provide a significant advance in prostate cancer treatment as it will facilitate the timely evaluation of new agents in clinical trials.
Current Assessment of Bone Lesions in Prostate Cancer Clinical Trials
The consensus recommendations published by the PSA Working Group in 1999 maintained the clinical standard of using radionucleotide bone scans to assess bone metastasis and response of bone lesions. 4 Although considered to be the most practical screening technique for assessing the entire skeleton for skeletal metastases, it is well recognized that bone scanning lacks the sensitivity and specificity needed to accurately distinguish metastatic lesions from areas of abnormal radionuclide uptake due to inflammation, degeneration, or trauma and to measure therapeutic response. These limitations stem from the fact that bone scanning measures only metabolic activity and does not evaluate structural integrity of bone. Scintigraphic flare, a well recognized clinical phenomenon describing apparent progression of individual lesions on bone scan despite clinical improvement [7] [8] [9] [10] [11] is one important example. In prostate cancer, scintigraphic flare has been documented in up to 23% of scans. 12 Because scintigraphic flare is observed approximately 3 months after the initiation of therapy for bone metastasis, it may not be possible to evaluate response to therapy accurately until 6 months after therapy. 13 
Diffusion MRI to Monitor Anti-Cancer Therapy
The use of diffusion MRI technology to assess response to anti-cancer therapy is based on detecting changes in the Brownian motion of water. The diffusion of water in tissue is strongly affected by the viscosity of intra-and extra-cellular fluids, membrane permeability, active transport and flow, and directionality of cellular structures that enhance or impede its mobility and thus can be considered to be a quantifiable biophysical measurement of the tumor microenvironment. During the course of successful therapeutic intervention, changes in cellular structure occur which precede macroscopic changes such as decreases in overall tumor volume. These changes are detectable as a quantifiable change in the apparent diffusion coefficient of tumor water (ADC). As individual cancer cells are damaged in response to a therapeutic intervention, the integrity of cell membranes is compromised resulting in a decrease in the amount of restrictive barriers to water diffusion. Thus, the water mobility within a tumor will increase over time following effective treatment as represented by an increase in the ADC with the magnitude of the change related to the effectiveness of the therapy. This principal has been successfully applied preclinically in studies assessing response to a variety of anti-cancer agents including: cytotoxic and cytostatic therapies, radiation therapy, and gene therapy. [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] However, the response of ADC to therapy in the clinical setting was found to be more complex due to heterogeneity observed within human tumors. 26, 27 To this end, functional diffusion map (fDM) was developed as a statistical approach for segmenting tumors based on a defined threshold of ADC change following therapy. 27 Results from patients with primary malignant brain tumors have been analyzed using the fDM approach revealing that the volume of fDM response had a strong correlation with the overall clinical response based on the World Health Organization response criteria. 27 In a more recent study, 28 patients with grade III/IV gliomas were analyzed using fDM, revealing that fDM could be used to stratify patients as responsive or nonresponsive to therapy in as early as 3 weeks into a 6-7-week fractionated therapy schedule. In this study, patients identified by fDM as nonresponsive had significantly poorer survival and time-to progression than patients identified as responsive. 28 Based on the promising results of these studies, further investigation of fDM to serve as an early biomarker of treatment response in other tumor types is being investigated. In a feasibility study using fDM to monitor treatment response in head and neck cancer, the distribution of ADC values moved to higher values midway through the first cycle of treatment and that the increase in mean ADC appeared to be higher for CR lesions than PR lesions (personal communication) proving fDM can be useful in evaluating treatment response outside of the brain.
To date, fDM has not been investigated clinically as a means of assessing treatment response in bone. We have utilized a preclinical model to investigate the feasibility of this technology to detect changes in bone metastases in response to therapy. Utilizing PC3 prostate cancer xenografts with confirmed bone metastases, we have shown a correlation between changes in fDM and changes in bioluminescence imaging (a sensitive imaging modality that allows for rapid screening of mice to identify tumor location, extent of disease, and monitor response to treatment) in response to docetaxel treatment with changes seen by day 7 (unpublished results) proving fDM of bone metastases is feasible. In addition, diffusion MRI imaging of human bone has proven practical. Utilizing differences in ADC , investigators have been able to differentiate benign from pathologic vertebral compression fractures and malignant from infectious processes [29] [30] [31] [32] and to assess response to radiation therapy in patients with metastatic disease of the spine. 
Biochemical Markers of Bone Turnover to Assess Treatment Response
Biochemical markers of bone turnover can be classified as markers of bone resorption and bone formation reflecting osteoclastic and osteoblastic activity respectively. Originally used to evaluate treatment of metabolic bone disease, over the last several years, the potential utility of bone turnover to measure efficacy of bone targeted therapy in cancer has been realized. [33] [34] [35] Given that bone is the predominant site and often only site of disease in 85-90% of men with metastatic prostate cancer, 2, 3 the use of bone turnover makers to monitor therapy has been of particular interest in this disease. Although in prostate cancer, bone metastases are mostly osteoblastic in nature, it is well recognized that prostate cancer metastases result from a heterogeneous mixture of osetoblastic and osteolytic lesions. [36] [37] [38] [39] It has been shown that osteoblastic metastases form on trabecular bone at sites of previous osteoclast resorption and that such resorption is required for subsequent osteoblastic bone formation. 40, 41 These findings suggest that prostate cancer induces bone production through an overall increase in bone remodeling; [42] [43] [44] thus investigation of markers of osteoblastic and osteoclastic activity are relevant in evaluating baseline disease activity and monitoring therapeutic response.
In prostate cancer, investigation of bone turnover markers has largely been limited to studies of bisphosphonate use. In this setting, elevated markers of osteolytic activity (N-telopeptide) and osteoblastic activity (bone-specific alkaline phosphatase) have been associated with adverse clinical outcomes including shorter time to skeletal events, disease progression and death. [33] [34] [35] Additionally, a correlation between baseline values of N-telopeptide, bonespecific alkaline phosphatase, PSA and number of bone lesions have also been shown 35, 45 suggesting baseline markers of osteolytic and osteoblastic activity correlate with tumor burden. There is little data published on the effect of chemotherapy on bone makers. This is in large part secondary to the ability of PSA to serve as a surrogate of response in traditional cytoxic therapies. However, as the potential treatment armentarium available has increased to include targeted therapeutics that may not be cytotoxic, standard clinical endpoints of efficacy such as tumor response rates may not be as applicable. Therefore the role of bone turnover markers is again being investigated to aide in assessing treatment response, especially in bone targeted therapy. 5, 6, 46, 47 Results from phase II and III studies of atrasentan, an investigational agent that inhibits the endothelin-A receptor resulting in decreased osteoblast activity, has shown no significant responses as assessed by classical measures yet it appeared to result in an increase in time to progression in patients with bone meatstatses. 5, 6, 40 Investigation of bone markers in these studies has also demonstrated suppression of biochemical markers of bone turnover supporting the potential role of bone turnover markers in investigating efficacy of novel agents.
Markers of Apoptosis to Assess Treatment Response
Apoptosis is a unique physiological mechanism leading to cell death. 48, 49 Many established and novel cancer therapies cause apoptosis both in vitro and in vivo. 50 Thus noninvasive markers of apoptosis may be useful in assessing and comparing efficacy of new therapeutic agents. During apoptosis, several cellular proteins are cleaved by caspases and then released from disintegrated apoptotic cells into the circulation. Cytokeratin 18 is an abundant intracellular protein expressed by most carcinomas including prostate cancer. 51 During apoptosis of cytokeratin 18 expressing cells, cytokeratin 18 is cleaved by caspases resulting in exposure of a neo-epitope (CK18Asp396); 52 a validated marker of apoptosis. [51] [52] [53] Only apoptosis of cytokeratin 18 expressing cells will result in release of CK18Asp396 thus there is no cross-reactivity with apoptosis of lymphoid tissue, bone marrow, neuronal cells or other nonepithelial tissue. Levels of CK18Asp396 can be measured in serum using a commercially available ELISA, M30-Apoptosense ® (PEVIVA AB). This ELISA utilizes the M30 monoclonal antibody (Cytodeath, Roche) which recognizes the neo-epitope that maps to positions 396 of the caspase cleaved fragment of cytokeratin 18. Use of this antibody in the format of immunohistochemistry to measure apoptosis has been shown to be superior to TUNEL and ISEL. 52, [54] [55] [56] [57] [58] More recently, the M30 antibody has been utilized as part of the M30-Apoptosense ® ELISA allowing quantitative assessment of apoptosis of tumor cells from peripheral blood. 59, 60 Kramer et al recently utilized measurement of serum CK18Asp396 to assess efficacy of different anti-cancer drugs in treatment of prostate cancer. 61 Greater increases in CK18Asp396 were measured after treatment with docetaxel in comparison to treatment with vinorelbine and estramustine correlating with known efficacy of these agents. Thus the ability of serum levels of CK18Asp396 to provide a noninvasive measure of antitumor effect in prostate cancer warrants further investigation. In addition to assessment of anti-tumor effect, peripheral markers of apoptosis could also provide early evidence of treatment failure.
Study Rationale
Metastatic hormone refractory prostate cancer is a protracted morbid disease. As a major solid tumor affecting American men and contributing to a significant number of deaths, better therapeutics are a must. Therefore, better imaging technology leading to the ability to assess bone lesions in metastatic prostate cancer will no doubt lead to a significant advance in the field. As presented above, functional diffusion maps (fDM) have proven to be a sensitive measure of treatment response and an early biomarker of overall clinical outcomes in other tumor types. Preclinically we have successfully utilized this technology to assess treatment response of bone metastases using a PC3 prostate cancer xenograft model. This study will evaluate the feasibility of identifying changes in diffusion MRI characteristics of bone that correlate with response to therapy in men with metastatic prostate cancer. The target population of this trial will be men with hormone refractory prostate cancer initiating treatment with chemotherapy.
2, 3 Only 30-50% of these patients are expected to respond by PSA measures. 2, 3 Therefore, in order to maximize treatment responses seen in this trial, hence our ability to assess the characteristics of response to therapy, we will also include a second cohort of men with newly diagnosed metastatic disease initiating therapy with androgen deprivation; a group with an expected 90% response rate to therapy.
To provide additional measures of the ability of functional diffusion maps to evaluate treatment response of bone metastases, we will also investigate markers of bone turnover and apoptosis. We hypothesize that markers of apoptosis will increase and bone turnover markers will decrease in response to therapy and that changes will correlate with clinical response and changes detected with functional diffusion mapping.
PATIENT SELECTION
Inclusion Criteria
All patients must have:
3.1. 
Inclusion of Women and Minorities
• This study applies only to men. Men of all races and ethnic groups are eligible for this trial.
REGISTRATION:
Patients satisfying the inclusion/exclusion criteria will be recruited into the study. Type and Timing of Systemic Therapy to be Initiated
Once registration is complete, the Registrar will provide the registering individual a study subject identification number. This number must be included on all data submission forms.
PROTOCOL METHODS
Imaging Protocol:
MRI imaging will be scheduled by calling 734-936-4500 and requesting the study to be done on the 3T research-dedicated magnet. The MRI checklist (see appendix A.) must be completed before scheduling the MRI imaging. The patient's height, weight, medical record number, study ID number and the protocol number will be needed at time of scheduling.
Diffusion MRI
• Timing: Patients will undergo diffusion MRI imaging at baseline, week two of therapy, and between weeks 9 and 11 of therapy.
• Localization of region of interest: In conjunction with bone scan images, limited standard MRI sequences including T1-weighted, proton densityweighted and STIR sequences of the pelvis and/or spine will be used to identify areas of interest by the study radiologist for diffusion MRI imaging.
The clinical radiologist will be blinded to the clinical response and treatment.
• Diffusion Magnetic Resonance Imaging Procedure: All bone MRI examinations conducted on behalf of this project will be performed on the research-dedicated 3T Philips Achieva MRI system located within the UMHS MRI facility. The current imaging protocol is designed to allow use of commercial multichannel phased array coils selected based on lesion anatomical location. Possible choices include Dual Flex M, Torso, and Cardiac coils which are all "SENSE-compatible", thus allow use of parallel imaging technology to reduce acquisition time and spatial distortion in singleshot EPI-based diffusion-weighted imaging (DWI) sequences.
The MRI protocol includes: 3-plane anatomical survey; SENSE reference; Proton-Density; STIR Fat-Suppressed; T1-weighted, and Diffusion-Weighted imaging (DWI). All but the DWI are routinely performed in clinical orthopedic examinations. Depending on lesion location, the applied MRI examination will be drawn from the closest related clinical MRI protocol with the addition of diffusion. Nominal parameter settings of the DWI sequence are: Axial DWI: FOV=350mm; AcqMatrix = 196x86; SENSE factor 2; 30slices; 4mm thick; 2D SE-EPI 3-axis DWI at b=0 and 1000sec/mm2; STIR (fat suppression) TR/TE/TI = 12000 / 62 / 150; NSA = 2; AcqTime = 4:41
Additional diffusion measurements may be acquired using diffusion MRI outside of the pelvis/lumber spine area in patients found to have significant disseminated tumor spread. These images would be used to determine the feasibility of a future study of whole body diffusion MRI for complete assessment of bone metastases. Additional images will be voluntary and clearly stated in the consent form.
• Creation of functional diffusion maps (fDM): fDM will be developed on all 20 patients at the week two exam and also at the later exam (9-11 weeks after initiation of therapy). Analysis of the fDM will be preformed by the study radiology physicist who will be blinded to clinical response and treatment.
Image / Data Processing Procedures
Full-exam image sets will be de-identified and transferred to an image processing workstation. A series of "in house" MatLab® scripts will be implemented to convert each series into a "vector" format suitable for automatic image registration. Image registration will be performed using an automated linear affine coregistration algorithm (MIAMI Fuse; University of Michigan, Ann Arbor, MI). 63 The vectorized format refers to each pixel within a volumetric scan having multiple values. Our current procedure is to assign the image with the highest average information content to the first vector value, with lower information data assigned to subsequent vector values. Once the optimal spatial transformation is determined, the transformation is mathematically applied to all vector values. In this way, even maps that contain nearly no spatial detail were spatially registered to the reference geometry. Each patient provides their own anatomic reference to which all their images will be spatially registered. The patients' T2-weighted images acquired before therapy serve as their anatomic reference.
Diffusion MRI Processing:
Each diffusion-weighted image series will be comprised of four images per anatomic slice: a "low b-value" image with relatively high SNR and T2-weighting, and three "high b-value" with high diffusion weighting in three orthogonal directions. The product of these three images exhibits strong sensitivity to diffusion but without sensitivity to the structural directionality of the tissues. This isotropic feature is crucial to follow serial changes in water diffusion without confounding effects due to tissue orientation. The logarithm of the ratio of low-b (S b0 ) and high-b (S b1000 ) images, performed on a pixel-bypixel basis, and scaled by the known b-value difference will be used to yield an ADC map for each anatomic section as follows: 
ADC histogram and fDM analyses:
Using a region of interest (ROI) drawing tool, the tumor margins will be defined on the basis of abnormalities seen on the T2, T1 and T1 enhanced images by the study radiologist. From these ROIs the cross sectional diameter product (CDP) will be calculated, and the ADC histogram and fDM analyses will be performed. Graphical superposition of pre-and post-treatment ADC histograms will provide a visual sense of change in the distribution of ADC values, but for statistical analysis only, the mean of the ADC histogram will be used. The fDM analysis will be used to produce the fDM maps and scatter plots as previously described. 27 Briefly, the post treatment ADC value of each voxel within both ROIs will be plotted as a function of its pre-treatment ADC value. Voxels where the ADC value in the follow up scan has increased (red voxels) and decreased (blue voxels) significantly from baseline will be segmented from the rest of the tumor (green voxels) to calculate the two fDM volumes: V R (sum of red voxels) and V B (sum of blue voxels), respectively. The threshold of a significant increase or decrease in pixel ADC value was 0.55x10 -3 mm 2 /sec based upon previous studies. 27, 28, 64 There is potential that clinically relevant data will be obtained from the imaging used to determine the location of interest. The treating physicians will have access to the results of the anatomic imaging (not the fDM) and will have the opportunity to base clinical decisions on this imaging. The potential for clinically relevant data to be obtained from the baseline imaging will be discussed with the subjects and included in the informed consent.
Correlative Studies Procedures and Methods:
5.2.1 Blood draws will be performed on day 1, during week 2 of therapy, and between weeks 9 and 12 for correlative studies.
5.2.2
Blood: Approximately 10 ml of blood will be drawn into 2 standard serum separator tubes at each time point. The blood will be spun at 3000 RPM for 10 minutes in a clinical centrifuge. The serum (top layer above clot) will be harvested immediately using a pipettor and saved in equal aliquots in selfstanding microcentrifuge tubes ( Fisher Scientific) labeled with the patient's study I.D. number and date of sample collection. Microcentrifuge tubes will be taken to the Translational Research Lab where they will be frozen and stored at -80 °C until used. (please use submission form provided in appendix C) The following correlative studies will be performed using blood samples.
• CK18Asp396: During apoptosis cytokeratin 18 is cleaved resulting in exposure of a neo-epitope (CK18Asp396) which is a validated marker of apoptosis. [51] [52] [53] Serum CK18Asp396 will be measured using a commercially available ELISA, M30-Apoptosense ® (PEVIVA AB, Bromma, Sweden) per manufacturer's instructions. Inter-assay variability is 2.9% and intra-assay variability is 4.9%. The assay range is 75-1,000 Units/L. The detection limit of the assay is 30 Units/L.
• Bone-specific alkaline phosphatase (BAP): BAP is a protein produced by osteoblasts that is an indicator of bone production. Bone-specific BAP will be measured using a commercially available ELISA, Metra® BAP (Metra Biosystems: Quidel Corporation, Mountain View, CA) per manufacturer's instructions. Intra-assay variability is 4-6% and inter-assay variability is 5-8%. The assay range is 2-140 units/L. The detection limit of the assay is 0.7 units/L.
• Serum N-telopeptide (NTx): Cross-linked N-telopeptides of bone type I collagen are released into the serum as a result of osteoclast activity on bone thus providing a specific biochemical indicator of bone resorption. Serum Ntx will be measured using a commercially available ELISA, Osteomark NTX ® (Wampole Laboratories, Princeton, NJ) per manufacturer's instructions. Intraassay variability is 4.6% and inter-assay variability is 6.9%. Antigen recovery ranges from 94-105%. The assay range is 3.2-40 mM Bone Collagen Equivalents (BCE). The detection limit of the assay is 3.2 BCE.
DURATION OF STUDY
• Patients will be followed for 1 year or until disease progression; which ever is achieved first. Follow-up will be in the form of medical record review.
CRITERIA FOR REMOVAL FROM STUDY:
7.1 Patients will be removed from study based on any of the following criteria:
• Patients wishes • Cessation of systemic therapy • Change in treatment regimen • Intercurrent illness that prevents further administration of treatment • General or specific changes in the patient's condition that render the patient unacceptable for further treatment in the judgment of the investigator • Disease progression
STATISTICAL CONSIDERATIONS
Study Design/Endpoints
As this is a pilot study, no formal sample size/power calculations will be performed. Further, no formal statistical hypotheses will be tested. We will accrue 15 HRPCa patients and 5 hormone therapy naïve patients for this study. Functional diffusion maps (fDM) will be developed on all 20 patients at the week two exam and also at the later exam (9-11 weeks after initiation of therapy). The fDM methods developed by Moffat, et.al 11 will be used in this study. fDM from metastatic lesions in CRPCa patients will be of primary interest. However, given the small sample size inherent to a pilot study and only a 30-50% expected response rate to therapy in patients with CRPCa, fDM from metastatic lesions in hormone therapy naïve patients will be included. Given an expected overall response rate of ~90% in this patient population, inclusion of this cohort of patients will maximize treatment responses seen in this pilot trial and thus our ability to characterize fDM characteristics of prostate cancer bone metastases and changes seen in response to therapy.
We will compute summary statistics of the data including means, medians, range, quartiles and standard deviations. Scatterplots and histograms will also be plotted. Several endpoints of interest will be used to investigate the utility of fDM as an early predictor to therapy in prostate cancer. First, clinically assessed time-to-progression (TTP) will be an outcome of interest. We will fit Cox proportional hazards model to the TTP with fDM as a covariate. Other covariates may include patient age and baseline PSA levels.
Secondly, we will also consider the correlation of fDM with blood correlates at both weeks two and between weeks 9 and 12. For these correlative studies we will use Pearson's correlation or Spearman's rank correlation to determine if fDM correlates with with best response status and serum biomarkers.
The fDM method outlined in Moffat et.al. uses the 95% confidence intervals of healthy tissue ADC values during therapy regressed on those pre-therapy as thresholds to define tumor regions that have significant changes in ADC. This may not be the most optimal threshold for defining the fDM map. Therefore, we will perform ROC analysis by changing the thresholds used to define the fDM map. Truth will be dichotomized by clinical outcome for ROC purposes. The two outcomes will be progressors versus the combination of stable disease and responders.
Upon establishing that changes in fDM of bone metastases occur with therapy, results from this study will be used to design and power a larger more definitive study.
For the correlative studies we will use Pearson's correlation or Spearman's rank correlation to determine if fDM correlates with biomarkers of apoptosis and with biomarkers of bone turnover.
We anticipate that there may be several lesion sites per subject that are analyzed.
MEASUREMENT OF TREATMENT EFFECT
Patients' charts will be used to obtain data outlined in the Standard of Care (B) Study Calendar Table above to determine response to treatment to be correlated with protocol imaging studies.
PSA declines will be the primary parameter use to define "response" in this study. However, PSA response will be coded as response only in the presence of at least stable disease by all other objective disease measures (see below). The consensus guidelines 4 recommended that outcome be categorized for disease measures. Therefore, to provide consistency, in this trial we are including definitions of outcome for all disease measures. 
Partial Response (PR):
Decrease in PSA value by > 50% that is confirmed by another PSA level at no less than 4 weeks.
Stabilization (SD):
Patients who do not meet the criteria for CR, PR or PD will be considered stable 10.1.4 Progression (PD): 25% increase over baseline or nadir whichever is lower and an increase in the absolute value of PSA level by 5 ng/ml that is confirmed by another PSA level at no less than 4 weeks.
Outcomes based on Measurable disease:
Response and progression criteria will be based on RECIST definitions. 65 
Outcomes based on Radionuclide bone scans:
The subjectivity in interpreting serial changes in a radionuclide bone scan is well recognized. Thus, the primary outcome will be whether the scan is stable or improved, vs. worse or progression. Changes in intensity will not be used as an outcome measure.
Stable or Improved:
A stable or improved classification requires that no new lesions appear or that new pain has not developed in an area that was previously visualized.
Progression (Non-Response):
Appearance of two or more new skeletal lesions. An increase in the size or intensity of known skeletal lesions will not be considered progression. Based on Pain: 10.4.1 Progression by pain criteria is based on pain due to prostate cancer requiring one or more of the following palliative interventions:
Definition of Progression
Opioid Therapy: Intravenous, intramuscular or subcutaneous opioid therapy administered as a single dose; oral or transdermal opioid analgesic use administered for 10 out of 14 consecutive days, and/or requiring Radionuclide or Radiation therapy.
10.4.2
Evidence of disease at the site of pain is required. Pain requiring only non-opioid analgesics will not be considered disease progression.
REGULATORY AND REPORTING REQUIREMENTS
• Only adverse events directly related to the protocol experimental methods will be reported. The descriptions and grading scales found in the revised NCI Common Terminology Criteria for Adverse Events (CTCAE) version 3.0 will be utilized for adverse event reporting.
• SAE Definition. A SAE is any adverse event, without regard to causality, that is lifethreatening or that results in any of the following outcomes: death; in-patient hospitalization or prolongation of existing hospitalization; persistent or significant disability or incapacity; or a congenital anomaly or birth defect. Any other medical event that, in the medical judgment of the Principal Investigator, may jeopardize the subject or may require medical or surgical intervention to prevent one of the outcomes listed above is also considered an SAE. A planned medical or surgical procedure is not, in itself, an SAE. Also specifically excluded from this definition of SAE is any event judged by the Principal Investigator to represent progression of the malignancy under study, unless it results in death within the SAE Reporting Period.
• SAE Reporting Period. The SAEs that are subject to this reporting provision are those that occur from the time of registration through 30 days after completion of protocol procedures.
• SAE reporting will be done through eResearch. Instructions to create an adverse event within eResearch can be found at http://www.umich.edu/~eresinfo/docs/ae.pdf.
Note: All deaths on study must be reported using expedited reporting regardless of causality. Attribution to treatment or other cause should be provided.
Data Reporting
• All data must be entered in "real time" such that all data are current.
12.
DATA MANAGEMENT AND MONITORING:
DATA COLLECTION/ENTRY:
The data collected for this study will be entered into the Velos eResearch Database which is secure. Source documentation will be available to support the computerized patient record.
Adverse events, including all toxic effects of treatment, will be tabulated, individually summarized by body system and to severity or toxicity grade. All expedited AE reports will be submitted to the University of Michigan IRB.
DATA SUBMISSION:
The data collected for this study will be entered into the Velos e-Research database which is a secure database
DATA SECURITY AND CONFIDENTIALITY:
To ensure security and confidentiality, participant names are not part of the research record. Participant initials, date of birth and a study-specific identification number are the sole identifiers. Physical security and systematic backup for the centralized database is provided by a professionally managed and equipped data center with tightly controlled access. Access to data rigorously complies with HIPAA requirements, governed by HIPAA's "minimum necessary" principle. The software provides audit trails on all data entry and modification of existing data. Source documentation will be available to support the computerized patient record.
QUALITY ASSURANCE/DATA AND SAFETY MONITORING:
Monthly registration reports will be generated to monitor patient accruals and completeness of registration data. Data queries will be generated for the data managers and investigators when there are questions or incomplete data. Routine data quality reports will be generated to assess missing data and inconsistencies. Accrual rates and extent and accuracy of evaluations and follow-up will be monitored periodically throughout the study period and potential problems will be brought to the attention of the study team for discussion and action.
Data Safety and Monitoring:
There will be scheduled meetings that will be conducted monthly. These meetings will include the protocol investigators and data managers involved with the conduct of the protocol.
During these meetings the investigators will discuss matters related to: 1. Safety of protocol participants (AE reporting). 2. Validity and integrity of the data. 3. Enrollment rate relative to expectation, characteristics of participants 4. Retention of participants, adherence to protocol (potential or real protocol violations). 5. Data completeness.
Audits and Data Completeness
There will be random-sample data quality and protocol compliance audits for patients registered for this specific trial conducted by UMCCC Quality Assurance Review Committee (QARC). These audits will occur at a minimum of one time per year, more frequently if indicated. All data on all enrolled study patients within the University of Michigan Velos eResearch Database will be examined for protocol compliance.
